pump is probably also increased in erythrocytes from patients with essential hypertension (both in vitro6`'0 and in vivo") and with pregnancy induced hypertension,'2 although not everybody agrees.'3" A recent analysis of pooled data from 20 papers found a small but significant increase in erythrocyte sodium content,'5 but one study that ensured rapid and efficient separation of the cells from the plasma found the opposite. '6 The rate of sodium efflux from leucocytes is higher than from erythrocytes, but the rate constant for ouabain sensitive sodium efflux is reduced despite an increase in intracellular Nat concentration. '7 Although it is over 30 years since Tobian first described an increase in the sodium content of renal arteries from subjects with hypertension,24 we are still uncertain about Nat concentration in smooth muscle cells. 25 The relation between Na+ concentration in arterial muscle and hypertension may not be constant.' Nuclear magnetic resonance may help monitor the intracellular concentration of Na,26 but more data are needed.
The rate of sodium efflux is critically dependent on the intracellular concentration of Na4 but is also affected by the extracellular concentration of K+. Why does the sodium pump in leucocytes not respond to the increased concentrations of internal Na+)? Much research has centred on the hypothesis that there is a circulating pump inhibitor in essential hypertension, produced in response to subtle expansion of extracellular fluid volume.27 Although there is evidence for the existence of such an inhibitor in man,2" and in animals with volume dependent hypertension,3' it seems to affect leucocytes and not erythrocytes.28 In contrast, cardiac glycosides inhibit the pump on both of these blood cells. The structure of the inhibitors) is unknown, and the atriopeptins with their natriuretic and vasorelaxant effects do not inhibit pump activity.32 Some membrane phospholipids also affect the activity of the enzyme,33 which is central to the hypothesis that membrane structure is abnormal in hypertension. 35 But could an increase in intracellular Na+ concentration increase peripheral vascular resistance? Attention has been focused on the Na/Ca++ exchange mechanism, which is certainly present in cardiac muscle'37 but not perhaps in vascular muscle.38 Giving cardiac glycosides acutely causes vasoconstriction,3" but less is known about the effects of chronic treatment.4' In any case, the change of intracellular Na concentration resulting from pump inhibition may not be sufficient to cause calcium mediated vasoconstriction. 4' 42 Since Garay and Meyer first reported abnormal outward cotransport of Na+ in erythrocytes in hypertension,43 this carrier mechanism has been investigated exhaustively. Also known as a symport, it probably maintains cell volume when intracellular Na4 concentration is increased." Most recent evidence suggests that cotransport is normal or increased in erythrocytes in essential hypertension' 14 15 35; differences of technique may account for some of the discrepancies.'035 Bianchi has suggested that the genetically determined increase in Na+/K+ cotransport in erythrocytes of the Milan strain of hypertensive rat is responsible for the increased VOLUME 293 NO 6552 PAGE 901 902 BRITISH MEDICAL JOURNAL VOLUME 293 11 OCTOBER 1986 proximal tubular reabsorption of sodium which is thought to cause the hypertension. 45 Canessa and her colleagues first reported increased maximal rates of Na+/Li+ countertransport in erythrocytes from some patients with essential hypertension.' This has been confirmed, although abnormalities are hardly evident in hypertensive women47 and blacks,.4 and body weight seems to have an effect in its own right.49 54 Lithium is not a natural substrate of the exchanger, which may function normally in a Na+/Na+ or Na+/H+ mode. The Na+/H+ antiport is -well characterised: it is inhibited by amiloride, helps regulate intracellular pH, and promotes cell growth.5"-53 If Na+/Li+ exchange in erythrocytes is equivalent to Na+/H+ exchange, which is uncertain,55 then increased Na+/H+ exchange might be linked to the pathogenesis of hypertension in two ways: overactivity of the exchanger in the proximal renal tubule might cause sodium retention53 56; or overactivity in the erythrocyte might be a manifestation ofincreased growth factor activity causing hyperplasia or hypertrophy ofvascular smooth muscle and hence increased vascular resistance. 57 Studying sodium transport across the cell membrane has given at best tantalising glimpses of the mechanisms in hypertension. We need to know more about these transporters in the myocytes of resistance vessels and more about their relation to transporters in blood cells. 
